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蚤作为受试生物，在实验室可控条件下进行纳米 ZnO 和纳米 Ag 颗粒对日本虎斑





（1）纳米 ZnO 和纳米 Ag 颗粒表征 
利用扫描电子显微镜和透射电子显微镜对纳米ZnO和纳米Ag颗粒在原始粒
径和超纯水配制的溶液状态下的粒径进行表征。颗粒状态下和溶液状态（25℃，
超纯水）下纳米 ZnO 粒径分别为 43.17±2.44 nm 和 101.18±13.86 nm。原始状态
和溶液状态（25℃，超纯水）下纳米 Ag 的粒径分别是 46.55±1.12 nm 和
67.07±16.94 nm，均匀性较纳米 ZnO 好。 
（2）日本虎斑猛水蚤无节幼虫和成体的 96 h 急性毒性效应。  
纳米 ZnO 与纳米 Ag 对日本虎斑猛水蚤无节幼虫的毒性效应相近，其 96 h 
















性个体 96 h LC50分别为 1.741 mg/L 和 2.340 mg/L。纳米 Ag 对日本虎斑猛水蚤
雌体和雄体 96 h LC50分别为 2.665 mg/L 和 2.985 mg/L。纳米 ZnO 对虎斑猛水蚤
的急性致毒效应强于纳米 Ag。 
（3）纳米 Ag 和纳米 ZnO 对日本虎斑猛水蚤两个世代慢性毒性效应。 
在所设浓度上，纳米 ZnO 对日本虎斑猛水蚤亲代（F0）的生长发育和生存
方面影响差异并不显著；但高浓度纳米 ZnO（0.15 mg/L 和 0.20 mg/L）显著影响
日本虎斑猛水蚤 F1代生长发育和生存（P<0.05）。对于纳米 Ag，随着浓度升高，
日本虎斑猛水蚤 F0代世代死亡率随之增大，0.1 mg/L 和 0.2 mg/L 纳米 Ag 会显




浓度（0.2 mg/L）纳米 ZnO 下的日本虎斑猛水蚤，F0 代生殖量显著低于对照组
（P<0.05）；0.2 mg/L 纳米 ZnO 水平下，F1代雌性个体在 10 d 内生殖次数显著低
于对照组（P<0.05）；各纳米 ZnO 浓度下的日本虎斑猛水蚤，F0代内禀增长率无
显著差异，而在 F1代，高浓度组内禀增长率显著低于对照组（P<0.05）。对于纳
米 Ag，除高浓度组（0.4 mg/L）外，随浓度升高，日本虎斑猛水蚤 F0代生殖量
显著降低（P<0.05）；0.3 mg/L 纳米 Ag 下的 F1代雌性个体在连续观察的 10 d 内
并无无节幼虫孵出，在 0.4 mg/L 水平上只有雄性个体发育成熟；0.2 mg/L 和 0.3 
mg/L 水平的 F0代雌性个体，10 d 生殖次数显著低于对照组；0.4 mg/L 纳米 Ag
溶液下，日本虎斑猛水蚤 F0 代内禀增长率显著低于对照组（P<0.05），而在 F1




















Nano-ZnO and nano-Ag are two common nanomaterials, widely used in rubber, 
coatings, personal care products, and so on. These products enter into environment 
through the process of production, transportation, and use. Finally, they end up in the 
ocean as the surface runoff and are absorbed by the aquatic organisms through 
ingestion and skin absorption. Making an impact on the survival, growth, 
reproduction and other metabolism processes of aquatic organisms. To date, it has 
been reported that the nanoparticles has many toxic effects on aquatic organisms and 
ecological environment. But they mainly focuse on the freshwater organisms, and the 
marine organisms especially copepods are scarcely studied. 
Tigriopus japonicus is a common species in coastal estuaries in the Western 
Pacific, and has potential to become the benchmark organisms for the offshore 
environment. Using the model organism T. japonicas, we explored the acute toxicity 
and the developmental and reproductive effects and toxic effects of intergenerational 
transmission of nano-ZnO and nano-Ag under laboratory conditions. Provide a 
scientific basis for the future study on ecotoxicology and the discharge standard of 
pollutants and coastal zone management. 
The main results are as follows: 
(1) Characterization of nano-ZnO and nano-Ag 
Particle size distribution of primary and stock solution of Nano-ZnO and nano-A 
g were characterized using scanning electron microscopy and transmission electron 
microscopy, respectively. Primary particle size and stock solution (25℃, ultrapure 
water) of nano-ZnO were 43.17±2.44 nm and 101.18±13.86 nm, respectively. 
Primary particle size and stock solution of nano-Ag were 46.55±1.12 nm and 
67.07±16.94 nm, respectively.  
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